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Attachment A:

Responses to Environmental Protection Agency Comments on the Operable Unit 6
Draft Final RFI/RlI Report 9/95

General Comments

1.

Comment

In discussing the nature and extent of contamination and the potential for migration, the report
does not adequately evaluate the role of the groundwater seeps located on the hillsides in
several areas. CDPHE has raised several serious question about the way in which risk from these
areas has been (or not been) calculated. EPA believes these seeps play an important role in the
movement of contaminants from source areas to the drainages and ponds. This migration
pathway has for the most part been ignored. It will require full evaluation if appropriate
management decisions are to be made for remedial responses and protection of surface water.

Response

Seeps exist along the south flank of South Walnut Creek in the area east of the surface drainage
gully. Although the OU 6 work plan and subsequent addenda never directed QU6 to characterize
these, some seep investigation was undertaken during the OU 2 RFI/RIl. OU 6 surface water data
and OU 2 groundwater data collected during the RFI/RI (1992) indicated that groundwater
contaminant plumes had not yet migrated to the B-series ponds. Occasional, sporadic detections
of VOCs at low concentrations (less than 10 ppb) had been noted in the area, but nothing that
would denote the leading edge of a contaminant plume. In addition, groundwater solute transport
modeling results reported by OU 2 indicated that the existing groundwater contaminant plumes
had aiready approximately reached steady state conditions, and minimal further migration would
be expected. -

During the time that the OU 2 and OU 6 draft RFI/RI reports were being prepared, further
characterization of the seeps and alluvial groundwater upgradient of South Walnut Creek drainage
(between the B-series ponds and the OU 2 East Trenches) was initiated by the DOE. As reported
in the draft Strategic Plan for the Management and Remediation of Groundwater at the Rocky Flats
Environmental Technology Site (RMRS, 1995), recent data indicate that the leading edge of a
VOC groundwater plume from the OU 2 East Trenches area appears to have reached Ponds B-1
and B-2. There is no evidence that any of the other B-series ponds are being, or will be, impacted
by the VOC plume originating from the QU 2 East Trenches. The draft groundwater strategy plan,
which is being developed jointly among DOE, EPA, CDPHE, Kaiser-Hill, and RMRS, further
discusses potential source removal from the OU 2 East Trenches and groundwater remediation
(e.g., plume capture and passive treatment at plume front) to minimize the risk from contaminant
migration to the surface water system at South Walnut Creek. Because EPA and CDPHE are
involved in the development of this plan, they will have every opportunity to provide input into the
strategy for protecting this ecological resource.

Comment .

Section 5.0 of the Rl discusses the fate and transport of chemicals of concern (COCs) identified
by the baseline risk assessment, but does not evaluate the movement of volatile organic
compounds (VOCs) in the vicinity of IHSS 166.1, 166.2, and 166.3. Significant groundwater
contamination by VOCs has been discovered in these areas. The report states that contamination
in the groundwater beneath these trenches will be handled under OU7. This is acceptable only
if the OU7 remedy includes a full assessment and adequate response to these sources. We
understand that the current plan for closure of OU7 does not incorporate these sources in the
remedy design.
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Attachment A:

Response

The source of organic chemicals detected in groundwater samples collected from the monitoring
wells installed near the Trenches is uncertain. Trenches A, B, and C do not appear to be the
source of groundwater contamination because the low concentrations of most chlorinated
solvents in the subsurface soil are unlikely to have measurable effects on groundwater.
Furthermore, the soil samples exhibiting chlorinated solvent concentrations were collected below
the water table in Trench A borings, suggesting groundwater as the source of contaminants in
those samples. The results of the CDPHE conservative screen on the subsurface soil samples
collected from IHSSs 166.1, 166.2, and 166.3 support a no action recommendation to this
medium at the Trenches. :

At that time, OU7 was developing a numerical groundwater model that covered the major portion
of the Trench Area. However, in the process of developing the IMAIRA, OU7 dropped this
modeling effort. In conversations with groundwater modelers for both OU6 and OU?7, it was
leamed that the groundwater flow gradient between the landfill and the trenches is actually toward
the landfill and landfill pond, suggesting that the fandfill may not be the source of these solvents
either. : '

It was then thought that the PUD yard (OU10) may be the source of these solvents. However, a
soil gas survey conducted at the east end of the PUD yard showed very low solvent
concentrations. 7 :

Further characterization is needed to determine the source of solvents in these groundwater
wells. This characterization will be initiated through the process of implementing the Strategic
Plan for the Management and Remediation of Groundwater at the Rocky Flats Environmental
Technology Site (Draft) (RMRS 1995). At this point, the groundwater strategy plan ranks the OU7
groundwater plume, which includes groundwater from the trenches area, 10th (last) on the priority
list for further characterization/remediation. This ranking is based on chemical concentrations,
mobility, and the potential for further release.

Comment

Our contractor reviewed the early submittats of the COC selection process and human health risk
assessment (HHRA). The attached letter report presents their comments on these sections. In
general, the COC selection process and HHRA methodology follow EPA guidance. However,
some potential exposure pathways were not quantitatively evaluated, and several exposure
parameters were inappropriately used to estimate chemical intakes. The potential exposure
pathways should be quantitatively evaluated unless there is justification for exclusion from the
quantitative analysis.” Additionally, inappropriate exposure parameters should be removed from
the intake algorithms due to insufficient information available to support their use and the potential
for a significant underestimation of risk.

Response
See responses to comments numbered 13 through 16.

Specific Comments

1.

Comment ‘

Page 2-24, Second Paragraph. This paragraph discusses soil boring installation and sampling in
the Old Outfall Area. The text states that samples were collected from the top of the prefill surface
and from 2 to 24 inches below the prefill surface. There is no explanation in this section, or in
Section 3.9.5.2 (geology), of how the prefill surface was identified. Soil borelogs in Appendix C-
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2.4 also do not clarify this distinction. An explanation or description of how this prefill surface was
identified should be included here or in Section 3.9.5.2.

Response
Section 3.9.5.2 identifies the contact between the artificial fill and the Rocky Flats Alluvium (RFA)
as a black, fine to coarse-grained unconsolidated sand observed in borings 60192 and 60292.

2. Comment
Page 2-33, L ast Paragraph. This paragraph presents the locations of soil borings in Trenches A,

B, and C. The text states that subsequent to drilling the eastern portion of Trench C, the IHSS
location was revised and relocated south of the borings. The reason for the change in the IHSS
location is not stated. If the IHSS boundary revision is due to aerial photograph interpretation, the
results of the geophysical survey, or visible evidence (or lack thereof) in the soil borings, it should
be stated in the text.

Response

The text is in error. The IHSS boundary was never revised and relocated through the Historical
Release Report. The reason that the boring locations are outside of the IHSS in Trench C East is
that the Trench was located using an aerial photo review and geophysical study. The text was
revised to be more accurate.

3. Comment
Figure 2,2-19. This figure shows soil boring and monitoring well locations for IMSSs 166.1-3. The
figure shows that no soil borings were placed in the revised location of the eastern portion of
Trench C. An explanation for this potential data gap should be provided in the text. (Also see
specific comment number 2).

Response
See the response to comment number 2.

4. Comment ,
Page 2-34, Third Paragraph, and Figure 2.2-19. The text states only one monitoring well (77392)
was instalied downgradient of Trench B. This weli has remained dry and has not been developed
or sampled. Analytical results of subsurface soil samples from Trench B contained elevated
concentrations of VOCs, barium, caicium, americium, and uranium. The text states that
groundwater flow in this area is to the east and south toward North Walnut Creek. Either due to
dry conditions in this area or to inadequate well placement, groundwater quality downgradient of
Trench B may not have been characterized. This data gap should be addressed to determine
whether contaminants detected in soil have migrated to groundwater.

Response

Groundwater is being assessed and characterized on a sitewide basis. If there is a problem in this
area, it will be identified. However, there is little evidence that these trenches are a source of
contamination for groundwater. The resuits of the OU6 Letter Report (DOE 1994) conclude that
the subsurface soil in the trenches have a risk ratio below 1. DOE will pursue a No Action closure
of these IHSSs.

Recent studies of this area, including the Hydrogeologic Characterization Report for the Rocky
Flats Environmental Technology Site (April 1995) have determined that monitoring well 77392 is
located in an area that is likely unsaturated.

Well placement was reasonable considering the topographic and groundwater conditions known

at the time.
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5. Comment
Page 2-38, First Paragraph, and Figures 2.2-20 and 2.2-21. The text states that monitoring wells
77192 and 76792, located downgradient of the North Spray Field Area and South Spray Field
Area, are dry. Low concentrations of VOCs, metals, and radionuclides were detected in
subsurface soil samples from both areas. Since no groundwater samples were obtained,
groundwater quality downgradient of these areas may not be adequately characterized. In
addition, two stream sediment samples and one surface water sample were omitted from the
sampling program for the North Spray Field Area. Therefore, surface water and groundwater data
gaps exists along the north branch of the unnamed tributary that flows east from the North Spray
Field. These data gaps should be addressed to evaluate the nature and extent of contamination
in groundwater.

Response

The justification for the omission of the two stream sediment samples and one surface water
sample from the sampling program for the North Spray Field Area are found in Appendix H (TM1)
of the OU6 Work Plan. -

There is no clear evidence that these IHSSs are a source of contamination for groundwater. The
results of the QU6 Letter Report concludes that the soil in the original South Area Spray Field
have a risk ratio below 1, therefore DOE will pursue a No Action closure of this IHSSs. As for the
North Area Spray Field, the Human Health Risk Assessment in Appendix J concludes that this
IHSS does not pose a risk above the 10 point of departure. DOE will also pursue a No Action
closure for this IHSS.

Well placement was reasonable considering the topographic and groundwater conditions known
at the time.

6. Comment
Figure 2.2-14. This figure presents stream sediment, soil boring, and monitoring well locations at
IHSS 143, the Old Outfall Area. The figure shows the approximate boundary of IHSS 143 as
extending north across the protected area (PA) fence. All sample locations are located south of
the PA fence. If the outfall discharged to the north (downhill), the samples obtained from the
locations shown may not have completely characterized potential contamination at thls site. This
possible data gap should be explained in the text.

Response

Although the historical review and aerial photo review determined that the IHSS extends further
than delineated by the HRR, most of the IHSS was inaccessible due to obstructions described in
Section 2.2.3 such as above-ground and below-ground utilities, the PA security fence, and
paved roads. The text in Section 8 was revised to include a brief discussion of this potential data
gap. Figure 2.2-14 was revised to show the correct IHSS boundary.

7. Comment
Figure 3.9-1 and 3.9-2. Figure 3.9-2 presents a cross section of the Sludge Drying Beds and
shows the thickness of alluvial material beneath the beds. As shown on Figure 3.9-1, this 170-
foot cross section is tied to only one soil boring (AB-3). Since the thickness of artificial fill shown
on the cross section represents conditions in only one soil boring, it should be stated on Figure
3.9-2 that the thickness is primarily inferred. In addition, Figure 3.9-2 shows two unlabeled, angle
boreholes along the length of the cross section. This does not agree with Figure 3.9-1. These
figures should be corrected to more adequately present site conditions .
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10.

Response

Figure 3.9-2 was modified. Although the 170-foot cross section is only tied directly to soil boring
AB-3, all four soil borings shown on Figure 3.9-1 were used to develop the thickness of the
artificial fill shown on the cross section. Therefore, the thickness is not primarily inferred.

Comment .

Page 6-35. The text introduces some confusion by stating that the dose conversion factors
provided in Table 6.7-3 are in terms of millirem per picoCurie (mrem/pCi). However, the values
provided in this table are in terms of sieverts per becquerel. To prevent confusion, the text
should be revised to reflect this, or the table should be revised to be consistent with the text.

Response:

The text was changed to reflect the units on Table 6.7-3.

Comment

Page 6-36. The text states that the total effective dose equivalent (TEDE) was calculated by
summing the effective dose equivalent (EDE) and the committed effective dose equivalent
(CEDE). The TEDE is merely the sum of the external exposures (deep dose equivalent) and

intemal exposures (CEDE). The CEDE is calculated using the EDE and assessing a 50 year

exposure. Therefore, summing both the EDE and CEDE will result in a redundant dose
assessment. These two factors should not be summed, and the TEDE should be calculated as
described. The text and calculations should be modified accordingly.

Response

The definitions for EDE, CEDE, and TEDE, as used in Section 6.7, are given in Appendix J,
Section 9.1. The text on pages 6-36 and J9-6 wiil be modified to clarify the method used as
follows:

Estimating Annual Radiation Dose: The annual radiation dose is equai to the sum
of the CEDES from all radionuclides taken into the body and the EDEs for all
radionuclides external to the body. Total annual radiation dose can be compared
to annual radiation protection standards, which also reflect this sum.

Comment

Page -3, First Paragraph. In Appendix |, air modeling, the application of the Ventilated Valley
Dispersion Model (VVDM) is discussed for estimating airborne concentrations of particulate
matter. The discussion is confusing regarding some of the assumptions made. The text states,
“For this study, no upwind boxes are assumed; therefore, no dilution of ambient concentrations
from fresh air entering the box is assumed. This is a highly conservative assumption. ‘Dilution’
occurs only as a result of wind flushing the box." It is unclear from the discussion how it is
conservative to assume no upwind boxes. Furthermore, it is not clear how no air can enter the
box on the upwind side, yet air flushes out the downwind side of the box. The discussion should
be expanded to address the reasons why the chosen approach is conservative, and how
conservation of mass is maintained.

Response

The text of the first paragraph on Page -3 of Appendix | is confusing and has been removed from
the document. A discussion of conservation of mass with respect to poliutant concentrations is
presented on Page 1-2 within Second Paragraph. Conservation of mass with respect to airflow is
inherent with the assumed constant velocity of air moving through the model box. The model is
conservative because of the assumption that complete mixing occurs instantaneously within the
box. Therefore, poliutant concentration exposure would also be instantaneous from the-
beginning of the time step and be maintained until the very end of the time step. In reality, a
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11.

12.

period of time within the time step would be required for pollutant concentrations to mix up to the
breathing zone. :

Comment

Page I-3, Second Paragraph. Regarding the application of the VVDM for estimating airborne
particuiate concentrations, the second sentence says, "In this case, sequential time steps of 10
seconds are assumed. Concentration estimates are made for as many as 360 mode! time steps
every hour." The paragraph should be modified to explain why 10 second time steps are
assumed. ‘

espon .

The first three sentences of the referenced paragraph were deleted. The text incorrectly states
that the 10 second time steps were an assumption. The 10 second time steps were actually the
default factor for the sequential time steps because no upwind boxes were assumed.

Page -8, Fourth Paragraph. Regarding the application of the VVDM for estimating airborne
particulate concentrations, the second sentence states, "Then the model was executed only for
the total number of hours that exceeded a threshold wind speed of 18.62 meters per second
(m/s)." It appears that this technique was used for both VVDM modeling scenarios: the wind
erosion scenario and the construction activity scenario. Although a threshold wind speed is
appropriate for the wind erosion scenario, it is not appropriate for the construction scenario.
Particulate emissions from construction occur regardless of whether strong winds are present.
Wind speed is not a variable in the construction activity emission factor that was used. The VVDM
modeling should be modified so that the construction activity scenario includes ali meteorological
time periods.

Response

Particulate emissions from construction were considered. A discussion of emissions from
construction is presented in Section 13 "Model Input Parameters" of Appendix I. A heavy
construction emission factor of 1.2 tons/acre-month of activity from AP-42, Section 11.2.4 of
EPA's publication "Compilation of Air Pollutant Emission Factors" (EPA 1993b) is used for
modeling. In addition, wind erosion emissions from disturbed construction areas are estimated
from the AP-42, Section 8.19.1 emission factor of 1.7 Ib/acre-day (EPA 1993b). However, EPA's
comment is valid in that only those time periods where the wind velocity exceeded 18.62 m/s
were modeled. We agree that this may not be appropriate for a construction worker.scenario
where dust is produced from construction regardless of the wind speed. The time and expense
of additional modeling was determined to be prohibitive. However, instead of re-running the
model again for all time periods as EPA suggested, it was decided to conservatively estimate risk
without modeling, using the default particulate emission factor (PEF) from EPA. [n comparing the
risks estimated using modeled concentrations with those estimated using the PEF (see tables at
the end of Attachment A), it can be seen that the risks are very similar. Therefore, DOE has
decided not to change the HHRA or re-run the air model.

EPA RISK ASSESSMENT COMMENTS ON_OUS6

PRC Comments and Responses:

13.

Comment

The COC selection process generally follows the COC selection methodology outlined in the
Rocky Flats Plant Final Human health risk assessment template (EPA 1994). They were
eliminated based on professional judgment (such as spatial and temporal distributions,
geochemical characteristics, and presence of high total suspended or dissolved solids in ground
water). Several chemicals were eliminated as COCs even though their concentrations significantly
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14.

15.

differed from background concentrations. However, if it is determined by statistical analyses that
site chemical concentrations differ significantly from background concentrations, they should be
retained as COCs. Professional judgment should only be applied when deciding whether to
include, not exclude, chemicals as COCs. Chemicals that are significantly different from
background should not be eliminated as COCs based on professional judgment.

Response ,

Professional judgment and geochemical analyses is Phase V of the Gilbert Methodology (Gilbert,
1993), which is the method of background comparison agreed upon for use at Rocky Flats by
DOE, EPA, and CDPHE. In addition, the COCs selected for use in the QU6 HHRA were approved
by EPA and CDPHE when Technical Memorandum #4, Chemicals of Concern, was approved
(EPA, 1994). The one exception was arsenic in sediments, which EPA did not concur with at the
time. However, in a subsequent meeting with the agencies on February 16, 1995, it was agreed
that the presence of arsenic onsite is likely due to background occurrences. Arsenic was retained
as a chemical of interest and compared to background in Section J10.0, Uncertainties and
Limitations.

Comment

Additionally, calcium, iron, magnesium, potassium, and sodium were eliminated as COCs
because they are considered essential nutrients, occur naturally in the environment, and are toxic
only at very high doses. Before chemicals are eliminated based on essential nutrient status,
chemical concentrations should be compared to recommended daily allowances (RDAs) or safe
and adequate daily dietary intakes (SADDIs) (EPA 1994). If comparisons reveal that essential
nutrients do not pose a health hazard, they can be safely eliminated from the HHRA. Itis not likely
that any of the essential nutrients wil! be included as COCs but the comparison is necessary.

Response
See response to comment number 13.

Comment :

Several potentially complete exposure pathways were not evaluated in the HHRA. [t is noted that
“a potentially complete pathway was not assessed when, based on professional judgment and
logic, the contribution of the pathway to overall exposure is likely to be orders of magnitude lower
than exposure from other pathways, and the pathway is not expected to contribute significantly to
overall risk to the receptor.” However, it is premature to determine the relative significance of each
exposure pathway before risks are quantified. Furthermore, EPA guidance (1989) states that all
complete pathways should be evaluated unless there is justification to eliminate a pathway from
quantitative analysis. The additional exposure pathways that need to be quantitatively evaluated
in the HHRA include inhalation of volatiles and internal exposure to radionuclides for all receptors,
and exposure to surface soil for construction workers.

Response

The exposure pathways presented in the HHRA were previously presented in Technical
Memorandum No. 2, which was reviewed and commented upon by the agencies. Any
outstanding sitewide exposure scenario issues were resolved in the February 21, 1995 meeting
between EPA, CDPHE, DOE, and EG&G. These issues were not among those that required
resolution. However, the following is presented to reiterate the rationale for excluding these
pathways from the HHRA:

. Inhalation of VOCs released to outdoor air through volatilization from soif or groundwater
is considered a negligible pathway for all receptors. Volatile chemicals in surface soils, if
once present, will have already volatilized; VOCs released from groundwater will be
significantly retarded through the subsurface soil and diluted in the ambient air; and VOCs
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186.

released from subsurface soil upon excavation will also be diluted to negligible
concentrations in the outdoors. Inhalation of VOCs migrating from groundwater through
building foundations into indoor air was assessed for the future office worker in AOC
No.2; the maximum risk is estimated at 3.23E-14. The risk due to outdoor exposures
would be even lower due to the factors discussed above. The value for indoor exposure
is negligible compared to the total estimated risk for this receptor--5.18E-07.

. The construction worker scenario characterizes inhalation risks from VOCs in subsurface
soils. There were no VOCs that were determined to be COCs in subsurface soils in OU6.

. Internal exposure to radionuclides for all receptors is.addressed through evaluation of the
inhalation and ingestion pathways in the HHRA.

) The HHRA does evaluate the inhalation pathway for exposure of alrbome particulates

released from surface soil to construction workers. However, the future construction
worker exposure scenario was developed for the express purpose of assessing
subsurface soils because no other exposure scenarios assess this environmental media;
all of the other exposure scenarios directly assess risks from surface soils. Due to
adequate characterization of risks from surficial soils, it has been previously-agreed upon
by DOE, EPA, and CDPHE that the construction worker exposure scenarios would only
assess exposures to subsurface soils. Based on this agreement, COCs and exposure
scenarios were developed and approved for use for surface soils and subsurface soils
separately.

Comment

Several exposure parameters in the intake algorithms should not be used because there is
insufficient information to support their use. Additionally, they could result in a significant
underestimation of the risk. Exposure parameters that should not be used include fraction
contaminated (FC), matrix effect (ME), and particulate deposition factor in lungs (DF).

a. The FC exposure factor represents the contact rate. However, adjustments in exposure
frequency, duration, and intake rate parameters account for exposures that occur less than 100
percent of the exposure time.” Use of the FC parameter can greatly underestimate risk.
Additionally, adjustments should be made based on site-specific information about the receptor
and receptor behaviorat patterns.

Response

EPA guidance on caiculation of intakes for incidental ingestion of soil includes the use of the
parameter “fraction ingested from contaminated source.” In RAGS (EPA, 1989) guidance is
given to “consider contaminant location and population activity patterns.” In the EPA drait
document on CT and RME values (EPA, 1993) it is “advocated that this factor be given
consideratior” (EPA's italics). In Attachment J2, “Exposure Factors Tables,” all the FC values for
soil ingestion are equal to 1.0 in the reasonable maximum exposure (RME) case for ali exposure
scenarios. EPA directed this approach in a letter dated April 11, 1995. The CT value for FC is 0.9
for all scenarios used in OU6 except for the open space scenario, which does not include a FC
parameter. It has been agreed in discussions with EPA and CDPHE that this is reasonable for
noncontact workers at RFETS due to movement of workers around the plant site.

b. The ME factor was used to account for decreased dermal absorption and bioavailability of
specific chemicals. However, prior to using any ME factors, soil type on which the ME is based
should be compared to site-specific conditions. If soil types are dissimilar, then the ME cannot be
used to estimate the various intakes. Previously, EPA requested that ME factors be submitted for
approval prior to use in the risk assessment. Until there is EPA concurrence, the ME factor should
not be used in the exposure equation and no adjustments should be made for bioavailability.
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Response

DOE disagrees that use of a soil matrix effect to estimate absorption of a compound through the
gut wall is inappropriate. EPA approved toxicity criteria (reference doses and cancer slope factors)
are derived from studies in which the compound is administered in a readily absorbed form (e.g.,
food, water, corn oil). For virtually all compounds considered in RFETS risk assessment,
absorption of these compounds when ingested in a soil matrix would be expected to be
considerably less than that from a diet-based matrix. Nevertheless, assumptions concermning soil
matrix effects in RFETS risk assessments have generally defaulted to 1 (100% absorption) when
the data support the assumption or information is insufficient to support an assumption of lower
absorption. For compounds where literature-based information indicated decreased absorption,
a conservative assumption of 0.5 (50% absorption) was assumed, even when literature-based
values supported estimated of much lower absorption. For example, in the OU8 HHRA, a matrix
effect for metals of 0.5 was conservatively assumed. In an EPA publication on metals
bioavailability, the matrix effect for metals in the diet was between 0.01 and 0.03 (EPA, 1990). It
should also be noted that use of the 0.5 matrix effects was only applied to a single compound
(Aroclor 1254) that contributed significantly to overall risk. There is acceptable precedence for
this assumption because the EPA assumed an ‘ingestion absorption fraction” from soil of 0.3 in
developing its PCB spill policy (Labieniec et. al., 1994).

Although geochemical speciation studies would be useful for metals, speciation can generally be
inferred with confidence from literature-derived data when applied to RFETS-specific data on
soils. EPA Region Vill have successfully, over several years, performed bioavailability studies on
specific metals (e.g., arsenic). However, to undertake such studies on miiltiple compounds would
be an enormous undertaking. DOE considers, due to the considerations summarized herein, that
use of the matrix effect is both scientifically defensible and conservative. Therefore, the matrix
effect values stated in the OU6 HHRA wili not be changed.

c. The DF parameter was used to estimate the amount of inhaled particulate that is deposited in
the lungs. In general, a DF may be used to represent the amount of respirable contaminated
particulate matter (PM,,) that is present in the air, but shouid not be used to decrease the
exposure concentration if the concentrations in air already represent the PM, fraction.
Furthermore, if it is assumed that only a percentage of the particulates will deposit in the lungs, the
remaining percentage will either be swallowed or expectorated. Therefore, the ingestion
equation should be revised to account for the portion of inhaled particulates that is swallowed.
However, it would be more appropriate to eliminate the factor from the reasonable maximum
exposure (RME) inhalation equation for all receptors, as was stated by EPA in the April 11, 1995
letter and in previous discussions between EPA and DOE.

Response

DOE agrees that the use of the depositional factor is inappropriate if the respirable fraction is used
or if suspended particulates are expressed as PM,,. This parameter was originally added to the
sitewide exposure factor tables in response to a request by EPA representatives at the December
12, 1994 meeting. The depositional factor will be removed from the exposure factor tables and
from the intake equations; the risks will be recalculated for the inhalation pathways.

REFERENCES:

DOE, 1994. Letter Report on the Colorado Department of Public Health and Environment Source Area
Delineation and Risk-Based Conservative Screen and Environmental Protection Agency Areas of
Concern Delineation for the Human Health Risk Assessment, Walnut Creek Priority Drainage,
Operable Unit No. 6. U.S. Department of Energy, Rocky Flats Field Office, Rocky Flats
Environmental Technology Site, Golden, CO (October).
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.

Estimated Risk to Future Onsite Construction Worker from
Particulate Inhalation of Surface and Subsurface Soil in-OU6 AOC No.1

Chemicat intake Factor = (IRxRFXETXEFXED)/(BWxAT)
Radionuclide Intake Factor = IRKRFXETXEFxXEDxCF

Exposure Value
- . 8 Central Reaspnable
Exposure Factors Description Chemical Units Tendency Maximum
Inhalation Rate (IR) m¥hr 1.25 1.4
Respirable Fraction (RF)!" unitless 1 1
Exposure Time (ET) hriday 7.2 8 '
Exposure Frequency (EF) days/year 30 30
Exposure Duration (ED) years 1 1
Conversion Factor (CF) g/kg 1000 1000
Body Weight (BW) kg 70 70
Carcinogenic Averaqging Time (AT) days 25550 25550
Noncarcinogenic Averaging Time (AT) days 365]. 365
NONCARCINOGENIC EFFECTS (HQ = ACxIF/RID)
CENTRAL TENDENCY:
: Inhalation
Air Intake
Chemical Concentration | Factor (IF) Intake (mg/kg-|  Reference n!:azamu
(AC)™ (mgim?) | (m¥kg-day) day) Dose (RD) | Quetient (HQ)
: (ma/kg-day)
Barium 2.79E-08 1.06E-02 2.95E-10 1.40E-04 2.11E-06
TOTAL 2.11E-06
'REASONABLE MAXIMUM EXPOSURE:
Air Intake Inhalation
Chemical Concentration | Factor (IF) Intakz (mgfkg- D%:fe'e;f%e Q l;!az?rdH Q
(Ac)m (mg/ma) (m’/kg-day) aY) e ( ) uotien ( )
_(mg/kg-day)
Barium 2.78E-08 1.32E-02 3.67&-10 1.40E-04 2.62E-06
TCTAL 2.62E06
CARCINOGENIC RISK FOR RADIONUCLIDES (CR = AXIFXSF)
CENTRAL TENDENCY:
Intake
. . Alr Activity (A)" E . Slope Factor | Carcinogenic
Radionuclide (pCilem®) Fa?;‘;)(' ) | intake (pCi) (SP) (RiskipCi)] Risk (CR)
Americium-241 3.54E-11 2.7CE+08 9.56€-06 3.85E-08 3.68E-13
Plutonium-239/240 6.59E-11 2.70E+05 1.78E-05 2.78E-08 4.94E-13
Uranium-233/234 1.73E-10 2.70E+05 4 67E-05 1.40E-08 6.53E-13
Uranium-238 3.33E-10 2.70E+05 8.98E-05 1.24E£-08 1.11E-12
TOTAL 2.63E-12
REASONABLE MAXIMUM EXPOSURE:
Intake . .
" Air Activity (A)® . Slope Factor | Carcinogenic
Radionuclide (pClIm’) Fac(tro[:’)(lF) Intake (pCl) (SF) (RtsklpCu) Risk (CR)
Americium-241 3.54E-11 3.36E+05 1.19E-05 3.85E-08 4.58E-13
Plutonium-239/240 6.59E-11 3.36E+05 2.21E-05 2.78E-08 6.15E-13
Uranium-233/234 1.73E-10 3.36E+05 5.81E-05 1.40E-08 8.13E-13
Uranium-238 3.33E-10 3.36E+05 1.12E-04 1.24E-08 1.39E-12
TOTAL 3.27E-12

(1) The Air Concentration is calculated by muitiplying the soil concentration by 1/4630000000; 4.63E+9 m>Kg is the
particulate emission factor. The RF of 1 was chosen because the air concentration is afready assumed to
represent the PMo fraction; the RF was included in the caiculations for the PEF (see EPA, 1991).
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i

Estimated Risk to Future Onsite Construction Worker from.
Particulate Inhalation of Surface and Subsurface Soil in QU6 AOC No.2

Chemical Intake Factor = (IRXRFXETXEFxED)/(BWxAT)
Radionuciide Intake Factor = IRXRFXETXEFXEDxCF

Exposure Value
o ] Central Reasonable
Exposure Factors Description Chemical Units Tend I Maximum
Inhalation Rate (IR) mhr 1.26 1.4
Respirable Fraction (RF)" unitiess 1 1
Exposure Time (ET) hr/day 7.2 8 J
Exposure Frequency (EF) days/year 30 30
Exposure Duration (ED) years 1 1
Conversion Factor (CF) g/kg 1000 1000
Body Weight (BW) ) 70 70
Carcinogenic Averaging Time (AT) days ~25550¢ 255501
Noncarcinogenic Averaging Time (AT) days 365] " 385] )
NONCARCINOGENIC EFFECTS (HQ = ACXIF/RfD)
CENTRAL TENDENCY:
i S “Inhatation
Alr Intake
Chemical Concentration | Factor (IF) | 'ntake (mg/kg-{  Reference Hazard
P . s day) Dose. (RfD) | Quotient (HQ)
(AC)™ (mg/m?)’ | (m¥kg-day) (ma/ka-day)
Barium 3.45E-08 1.06E-02 3.64E-10 1.40E-04 2.60E-06
- TOTAL 2.60E-06
REASONABLE MAXIMUM EXPOSURE:
. fnhalation
Alr Intake
Chemical Concentration | Factor (IF) | '"ake (mgkg- | Reference Hazard
AC)"™ (mg/m?) | (m*kg-day) day) Dose (RMD) | Quotient (HQ)
(AC)™ (mg y (mg/kg-day)
Barium 3.45E-08 1.32E-02 4 54E-10F = 1.40E-04 3.24E-06
TOTAL 3.24E-06
CARCINOGENIC RISK FOR RADIONUCLIDES (CR = AxIFxSF)
CENTRAL TENDENCY:
- intake .
. i ~ Air Activity (A) Slope Factor | Carcinogenic
Radlonudl.de 1 ecim) Fac(t;f,)(lF) I.ntake (pCi) (SP) (RiskipCi)| Risk (CR) |
Americium-241 " 2.73E-10 270E+05]: - 7.38E-05] *~ 3.85E-08 2.B4E-12
Plutonium-239/240 ~ 77 6.30E-10 270E+05]° ° ~ 1.70E-04] ~~ 2.78E-08 4.73E-12
Uranium-233/234 1.70E-10 2.70E+05{ "~ “4.58E-0S 1.40E-08 6.41E-13
Uranium-238 1.71E-10 2.70E+05 ' 4.62E-05 1.24E-08 6.73E-13
' T : TOTAL 8.78E-12
REASONABLE MAXIMUM EXPOSURE:
: ) Intake
. Air Activity (A)™" Slope Factor { Carcinogenic
Radionuciide (pCium’) | 2o | Intake 0C) [(sFy (RisipCi)| Risk (CR)
Americium-241 ~ 2.73E-10 3.36E+05 9.18E-05 3.85E-08 3.563E-12
Plutonium-239/240 6.30E-10 3.36E+0S 2.12E-04 2.78E-08 5.89E-12
Uranium-233/234 1.70E-10| - 3.36E+0S 5.70E-05 1.40E-08 7.98E-13
Uranium-238 1.71E-10 3.36E+05 5.75E-05 1.24E-08 7.14E-13
’ TOTAL 1.09E-11

(1) The Air Concentration is calculated by multiplying the soil concentration by 1/4630000000; 4.63E+9 m?/kg is the
particulate emission factor. The RF of 1 was chosen because the air- concentration is already assumed to
represent the PMo fraction; the RF was inciuded in the calculations for the PEF (see EPA, 1991).
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Responses to Colorado Department of Health Hazardous Materials & Waste
Management Division Comments

Specific Comments:

1.

Comment

Vol.l. Appendix J. Page ES-2. Are there any seeps on Walnut Creek within OU 6, and if so, is
human exposure, either to ecological workers or open space receptors possible at these sites?

Response

Yes, seeps exist along the south flank of South Walnut Creek in the area east of the surface
drainage gully. Although the OU 6 work plan and subsequent addenda never directed QU6 to
characterize these seeps, some seep investigation was undertaken during the OU 2 RFI/Rl. OU 6
surface water data and OU 2 groundwater data collected during the RFI/R! (1992) indicated that
groundwater contaminant plumes have not yet migrated to the B-series ponds. Occasional,
sporadic detections of VOCs at low concentrations (less than 10 ppb) had been noted in the area,
but nothing that would denote the leading edge of a contaminant plume. In addition,
groundwater solute transport modeling results reported by OU 2 indicated that the existing
groundwater contaminant plumes have already approximately reached steady state conditions,
and minimal further migration would be expected.

During the time that the OU 2 and OU 6 draft RFI/RI reports were being prepared, further
characterization of the seeps and alluvial groundwater upgradient of South Walnut Creek drainage
(between the B-series ponds and the QU 2 East Trenches) was initiated by the DOE. As reported
in the draft Strategic Plan for the Management and Remediation of Groundwater at the Rocky Flats
Environmental Technology Site (RMRS, 1995a), recent data indicate that the leading edge of a
VOC groundwater plume from the OU 2 East Trenches area appears to have reached Ponds B-1
and B-2. There is no evidence that any of the other B-series ponds are being, or will be, impacted
by the VOC plume originating from the OU 2 East Trenches. The draft groundwater strategy plan,
which is being developed jointly among DOE, EPA, CDPHE, Kaiser-Hill, and RMRS, further
discusses potential source removal from the OU 2 East Trenches and groundwater remediation
(e.g., plume capture and passive treatment at plume front) to minimize the risk from contaminant
migration to the surface water system at South Walnut Creek. Because EPA and CDPHE are
involved in the development of this plan, they will have every opportunity to provide input into the
strategy for protecting this ecological resource.

Comment
Vol.i. Appendix J. Page ES-3. DOE must ensure that the Old Outfall (IHSS 143) actually is
included in the OU 8 (Industrial Area) evaluation.

Response

The Old Outfall (IHSS 143) is in the process of being formally transferred to the industrial Area
through the interagency Working Group for Consolidation of Operable Units at RFETS (RMRS,
1995b) include transferring IHSS 143 to the Industrial Area OU.

Comment

Vol.l. Appendix J. Page ES-3. Why was surface water modeling done instead of actual
measurements? Were modeled numbers ever verified by comparison with the actual site
measurements? (see comment 38)
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Response ‘ o :

The rationale for conducting surface water modeling was provided in the Modeling TM, which was
reviewed and commented upon by the agencies, and Appendix H of this draft RFI/RI report.
Section H3.6 of Appendix H states that “Measured concentrations of Americium-241, Plutonium-
239/240, and antimony in stream and pond water were used to check the reasonableness of the
simulation results.” Actual measurement data were also used in estimating the risk from exposure
to the remaining COCs. ’

4. Comment
Vol.l. Appendix J. Page ES-4. As in the OU 2 RFI/RI, DOE again'seems to be inappropriately
"stretching" the 10#-10* risk range, especially when determining the point of departure. The risks
and uncertainties associated with exposure from contaminants should be stated in an RFI/RI
without any attempts at editorializing. Risk at 10 is still the point of departure.

Although 10°¢ is the point of departure, EPA provides specific guidance in OSWER Directive
9355.0-30 (EPA, 1991) on the use of the risk range:

“Generally;, where the baseline risk assessment indicates that a cumulative site risk to an individual
using reasonable maximum exposure assumptions for either current or future land use exceeds
the 10* lifetime excess cancer risk end of the risk range, action under CERCLA is generally
warranted at the site. For sites where the cumulative site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 10, action generally is not
warranted, but may be warranted if a chemical specific standard that defines acceptabie risk is
violated or unless there are noncarcinogenic effects -or an adverse environmental impact that
warrants action. A risk manager may also decide that a lower level of risk to human health is
unacceptable and that remedial action is warranted, for example, there are uncertainties.in the risk
assessment resuits. Records of Decision for remedial actions taken at sites posing risk within the
10 to 10° risk range must explain why remedial action is warranted.”

DOE believes that statements regarding risk made in the Executive Summary are consistent with
this guidance.

5. Comment
Vol.l. Appendix J. Section J1.4 IHSSs Evaluated in the HHRA. DOE must ensure-that the
groundwater collected under the South Spray Field Area (former IHSS 167.3) and at Trenches A,
B, and C (IHSS 166) are evaluated under the OU 7 and OU 8 (Industrial Area) RFI/Rls.

Response

The source of organic chemicals detected in groundwater samples collected from the monitoring
wells installed near the Trenches is uncertain. Trenches A, B, and C do not appear to be the
source of groundwater contamination because the low concentrations of most chlorinated
solvents in the subsurface soil are unlikely to have measurable effects on groundwater.
Furthermore, the soil samples exhibiting chlorinated solvent concentrations were collected below
the water table in Trench A borings, suggesting groundwater as the source of contaminants in
those samples. The results of the CDPHE conservative screen on the subsurface soil samples
collected from IHSSs 166.1, 166.2, and 166.3 support a no action recommendation to this
medium at the Trenches.

At that time, QU7 was developing a numerical groundwater model that covered the major portion
of the Trench Area. However, in the process of developing the IM/IRA, OU7 dropped this
modeling effort. In conversations with groundwater modelers for both OU6 and OU7, it was
learned that the groundwater flow gradient between the tandfill and the trenches is actually toward
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the landfill and fandfill pond, suggesting that the fandfill may not be the source of these solvents
either.

It was then thought that the PUD yard (OU10) may be the source of these solvents. However, a
soil gas survey conducted at the east end of the PUD yard showed very low solvent
concentrations.

Further characterization is needed to determine the source of solvents in these groundwater
wells. This characterization will be initiated through the process of implementing the Strategic
Plan for the Management and Remediation of Groundwater at the Rocky Flats Environmental
Technology Site (Draft) (RMRS 1995). At this point, the groundwater strategy plan ranks the OU7
groundwater plume, which includes groundwater from the trenches area, 10th (last) on the priority
list for further characterization/remediation. This ranking is based on chemical concentrations,
mobility, and the potential for further release.

6. Comment
Vol.l. Appendix J. Section J2.1.1 Data Sets Used in the Risk Assessment. Surface Soit Section.
The section describing surface soil samples collected and used is confusing. DOE should make it
clear (since this is a public document) that surface soil samples were collected from all possible
sources in OU 6, but that some areas were eliminated by the CDPHE Conservative Screen as low
risk, and were not included in the baseline human health risk assessment.

Response
This section was ciarified.

7. men
Vol.l. Appendix J. Section J2.1.1 Data Sets Used in the Risk Assessment. Subsurface Soil
Section. This information may be more clearly presented in other volumes of the RFI/RI, but was
not clear in the Human Health Risk Assessment volumes. What were the exact subsoil sampling
locations? IHSSs 166.3 (Trench G East) and IHSS 167.3 (South Spray Field east) had significant
changes in boundary definition, apparently (from the text on page J2-2) after samples used in the
HHRA were taken. Therefore, it was really unclear whether the correct locations for Trench C East
(IHSS 166.3) and for the South Spray Field Area (IHSS 167.3) were re-sampled, and if so,
whether this information was included in this risk assessment. Do the values that were used either
in the CDPHE screen or in this HHRA reflect the actual concentrations found at those newly
defined IHSSs or at the relatively uncontaminated sites that had been misidentified as IHSSs?

Response . :

Based on comments received, these IHSS investigations were not explained well. The statement
that the IHSS 166.3 East location was revised and relocated is in error. The IHSS location has
never changed. The borings are outside the area that the Work Plan defines for the IHSS
because they were based primarily on aerial photos and the geophysical study. The text was
revised. :

IHSS 167.3 was relocated by the Historical Release Report to a location next to the landfili pond.
This occurred after the field work from the OU6 Work Plan had been completed. Because the
OuUs files contained a photo that showed the original location potentially being used as a spray
evaporation field, the decision was made to retain the original location in the RFI/RI Report. [f
contamination would have been found in this IHSS, the former IHSS would have been returned to
its original status as an IHSS. However, it passed the CDPHE Conservative Screen and is
documented in the OU6 Letter Report dated October, 1994. The new location for IHSS 167.3
was evaluated by QU7.
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8. Comment
Vol.l. Appendix J. Section J3.1.3 Frequency of Detection. Editorial comment: First sentence is
not clear. Add, "and also all* prior to "detected organic compounds".

Response
The text was revised.

9. Comment
A) Vol.l. Appendix J. Section J3.1.4 Professional Judgment. CDPHE comments on Sept.
27, 1994 for OU-6, TM-4 (COCs), questioned DOE's rationale for eliminating cesium-137 as a
COC in groundwater because the most recent data showed an upward trend. DOE should
address or reiterate any prior response to the following comment:

“Section 5.4: (partial) ... The last two samples from both wells with cesium-137
detects, however, showed the highest concentrations. Are there any more recent
samples from these two wells that show that cesium-137 is not still increasing, perhaps
indicating a contaminated plume?*

Response }

Well 1286, which was installed in the alluvium at the northwestermn shore of Pond A-3, was
sampled once more before it was abandoned. After the 5/14/92 cesium-137 activity of 4.5 pCi/L
was detected, an activity of 0.6 pC/L was obtained from a groundwater sample collected 7/13/92.
it should be noted that the error on the 4.5 pCilL is 1.960, while the error on the 0.6 pCi/L is
0.505. Therefore, the data do not support the indication of an upward trend in this well.

Well 1786, which was installed in the bedrock upgradient from Pond A-1, has not been sampled
again for total cesium-137. However, reviewing dissolved cesium-137 activities does not indicate
an increasing trend. It should be noted that the error on the last total cesium-137 actlwty obtained
(1.8 pCilL) is 1.73.

B) Vol.l. Appendix J. Section J3.1.4 Professional Judgment. CDPHE comments to EPA
on Sept. 27, 1994 for OU-6, TM-4 (COCs), questioned DOE's decision to eliminate all metals as
COCs in groundwater due to elevated suspended solids. The decision was questioned on the
grounds that most people do not drink filtered well water, and that the risk from drinking unfiltered
water therefore should be assessed for all metals per RAGS guidance. DOE apparently ignored
these comments too, except for assessing groundwater arsenic, antimony; beryllium and
manganese in separate risk evaluations as "background” components. Because these metals are
among those that could pose the greatest risk from drinking unfiltered water, these separate risk
evaluations are an adequate way for DOE to address my concem.

Response

DOE did consider CDPHE's comment concerning the elimination of metals as COCs and
strengthened the technical evidence to sugport this action in the final COC TM (DOE, July 1995),
which was approved by EPA (1994a). In accordance with Phase V of the agency-approved
Gilbert Methodology for background compansons (Gilbert, 1993), groundwater metals data were
further evaluated, concluding that there is:

. A strong correlation of elevated metal concentratlons with total suspended solids and
total dissolved solids

The presence of naturally occurring zones of high manganese and other ions

A wide distribution of observed concentrations of metals and absence of spatlal pattern
No correlation of metal concentrations with VOC contamination

An absence of temporal pattern.
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10.

11.

12.

13.

More details on this evaluation may be found in the final COC T™.

Comment

Vol.l. Appendix J. Section J3.3.1 Page J3-6 Concentration/Toxicity Screens, and Table J3-10.
The concentration-toxicity screen DOE performed on radionuclides in subsurface soil should
have used extemal radiation slope factors for a construction worker's exposure to uranium-238
and uranium-235 rather than the inhalation or oral slope factors, since the external radiation factors
are larger (RAGS p. 5-24). When these slope factors are substituted, both U-238 and U-235 are
responsible for more of the total risk than Pu or Am. Pu-239/240 and Am-241 contribute less than
1% of the total risk. Nevertheless, for the reasons delineated in the text on Page J3-6, Pu-
239/240 and Am-241 should remain as COCs for subsurface soil. So, the text is correct, but the
table is wrong, and should be corrected.

Response

Yes, the external slope factors for U-238 and U-235 should have been used in the subsurface soil
concentration/toxicity screen. Table J3-10 was corrected to include a column for external slope
factors and the concentrationftoxicity screen was rerun using the most conservative slope factor.
The text is correct and remains the same.

Comment

Vol.l. Appendix J. Section J3.1.6 Page J3-3. Evaluation of Infrequently Detected Compounds.
CDPHE still contends that it is not appropriate to use RBCs calculated for any other receptor
except residential (i.e., the most conservative) when trying to eliminate chemicals as COCs.
Therefore, residential PRGs as opposed to construction worker PRGs should have been used to
compare with concentrations of infrequently detected compounds. The screening process for
COCs should be inclusive and conservative.

Response

The construction worker scenario was developed in consultation among DOE, EPA, and CDPHE
to characterize exposure to subsurface soils. DOE believes that PRGs caliculated using this
exposure scenario are appropriate for this screen. However, when the concentrations for
infrequently detected compounds are compared to residential PRGs, the results are the same.

Comment ’

Vol.l. Appendix J. Section J3.3.1 Page J3-7. Concentration/Toxicity Screens. Despite DOE's
inappropriate use of construction worker PRGs instead of residential PRGs, it did not appear to
make any difference in the final list of COCs for subsoil.

Response
That is correct, it doesn't make a difference.

Comment

Vol.l. Appendix J. Section J3.4.1 Concentration/Toxicity Screens Groundwater. Page J3-9.
DOE's rationale to eliminate both strontium-89/90 and radium-226 because of small sample sizes
is based on poor logic. Instead, it is more appropriate to be conservative, since sample sizes are
so small, and keep these two chemicals as COCs. Small sample size is not a good reason to
eliminate strontium. However, the fact that strontium detects occurred apparently sporadically,
and there did not appear to be an upward trend in the most recent samples, is a good reason to
eliminate this chemical. The text should be revised.

DOE included radium as a COC, but devoted several paragraphs to why it should not be

considered as one, citing small sample size, and similarity to background as reasons. However,
Table J3-15 shows 1.2 pCifliter radium in groundwater, a level *close to background®, contributed
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14.

15.

13.5% of the total risk. Moreover, "radium was only analyzed for in two other samples outside
IHSS 143" (the Old Qutfall, which will be evaluated in another RFY/RI). Thus, DOE does not have
much data on which to base its conclusion that radium should be eliminated. It is inappropriate to
eliminate a chemical as a COC based on limited sample size. Rather, the conservative, public
health protective approach should be used when data is fimited, and, because of the relatively
large contribution to the total risk and the smali number of samples, the text discussing why radium
should be eliminated as a COC should be deleted. Finally, another argument for including radium
in the background data set is that radium was not analyzed for in background groundwater. It also
was not analyzed for in surface soil. Therefore, no information is available as to whether it could
have come from sources at QU 6. Therefore, because of the lackof radium data for a proper
comparison, the whole section arguing for elimination of radium as a COC should be eliminated.

When checking the risk calculation tables in Vol. i, DOE did NOT include inhalation of radium
originally from groundwater in its risk calculations. Therefore, DOE appears to have eliminated this
COC after all, and underestimated the risk. -

Besponse

The text does not state that these analytes were eliminated based solely on small sample size.
The small sample sizes preclude a use of the statistical comparisons to background, so any
comparison to background must be made using maximum detects and background UTLgx,
where available. As per the approved final COC TM, the important comparison here is that the
maximum of the three detected strontium-89/90 values is 1.22 pCi/L, while the background
UTL99/99 is 1.154 pCill.. The rationale provided by CDPHE to eliminate strontium as a PCOC will
be added to the text. However, whether or not strontium-89/90 is included as a COC is a mute
point because, as agreed upon during meetings with the agencies, risks from exposure to
contaminated groundwater were not estimated on an OU-by-OU basis. Rather, groundwater is
being addressed on a Sitewide basis by an interagency working group that includes CDPHE. If
strontium-89/30 is truly a groundwater chemical of concern for the RFETS, the opportunity for
estimating its risk is stiil avaiiable.

The discussion on eliminating radium as a groundwater COC was omitted from the text. Radium-
226 is included as a COC in groundwater. Although risks were not quantified on an OU-by-OU
basis, the COCs were identified. Under the site conceptua! model, there is no current or future
consumption of onsite groundwater; therefore, the only risk characterization of groundwater
conducted for OU 6 was the volatilization of analytes (VOCs) from the groundwater through
hypotheticai building foundations. Because radium-226 is not a gas and would not migrate
through building foundations, it was not assessed for this pathway.

Comment
Vol.l. Appendix J. Section J3.4.2 Groundwater COCs Evaluated in the HHRA. Page J3-10.
CDPHE internal advisory comment, removed.

Response
None required.

Comment

Vol.l. Appendix J. Section J3.5.1 Concentration/Toxicity Screens Pond Sediment. Page J3-11.
Are there any seeps in QU 6 whereby groundwater contaminants could contact pond sediment?

Response
Please see response to comment number 1.
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16.

17.

18.

Comment

Vol.l. Appendix J. Section J3.5.3 1994 Pond Sediment Samples. Page J3-12. Also Vol.il.
Attachment J5. | do not understand why DOE did not include PAHs and metals as well as rads and
Aroclor-1254 in the 1994 assessment of pond sediment. The fact that PAHs and metals were not
also included in the 1994 risk assessment of pond sediment, means that the final risk values from
the 1994 risk assessment and the 1992 risk assessment cannot be strictly compared. Another
factor that differs between the two is two foot composite samples were taken in 1992, while only 6
inch samples were taken in 1994. Therefore, 1992 surface sediment contaminants (which are the
most likely that ecoworker or open space receptors may be exposed to) may have been diluted
more with deeper sediments in the 1992 samples. This is borme out by the higher concentrations
and risks found in the 1994 assessment compared to the 1992 assessment.

Respoanse

The purpose of the 1994 sampling program was to collect aquatic biological and sediment
samples to evaluate the potential ecotoxicological effects and bioaccumulation potential for
polychlorinated biphenyls (PBCs). The radionuclide analytes were added to the project to
provide additional characterization. At the time that the field sampling plan was written and
approved, COCs were undetermined for human health, but preliminary results indicated that
PCBs and radionuclides may have been at significant levels. Funding also played a major role in
determining which analytes wouid be inciuded in the sampling plan. It was never DOE's intent to
strictly compare the 1994 sediment data with the 1992 sediment data. The data was included in
the HHRA so as not to preclude any data from assessment. That is why these data sets are
reported and discussed separately.

Comment ‘
Vol.l. Appendix J. Section J3.6 Pond Surface Water COCs. Page J3-12. Were only metals and
rads, not VOCs, SVOCs, and WQPLs sampled for in both filtered and unfiltered water samples?
That's what the text implies.

Response

Yes, only metal and rad analyses were run on both filtered and unfiltered water samples. The
sampling methods for VOCs, SVOCs and WQPLs require unfiltered samples. Filtering water
samples destined for VOC analyses would drive off the volatiles and defeat the purpose of
collecting the samples.

Comment :

Vol.l. Appendix J. Section J3.7 Stream/Dry Sediment COCs. Page J3-13. DOE did not include
all pond sediment COCs in its assessment of dry sediments. Instead, it only assessed risk from
those COCs that were found in stream sediments. Therefore, PCBs, antimony, silver, and bis-
2(ethylhexyl)phthalate, which are all found in pond sediments, but not stream sediments, are not
assessed in the risk assessment for dry sediments, even though DOE states, "Dry sediment is
exposed sediment near stream channels or in the floodplains of the ponds®. The risks from
ingestion, dermal exposure and inhatation of dust containing these pond sediment chemicals
should be included in DOE's assessment of dry sediments, at least qualitatively. Otherwise, DOE
has underestimated the risks from this media.

What DOE did instead of assessing all appropriate COCs that could be in dried sediment from
streams or pond edges was to use the stream sediment COCs in the risk assessment, and
compare them to COCs present in “dry sediment” {obtained from which source?). Since there
were few differences in the concentrations of chemicals or metals between the two groups, DOE
decided that "dry sediment would have little or no effect on the selection of COCs (Table J3-29)".
Itis CDPHE's observation that DOE chose to use the most convoluted way possible, instead of
using the simple approach, which would have been to just use all stream and pond COCs.
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19.

20.

21,

Response

The decision to include dry sediment data with the stream sediment data for risk assessment
purposes was made jointly among DOE, EPA, CDPHE, and EG&G. A review of the dry sediment
sampling locations on Figures 4.4-12 through 4.4-17 reveal that in most cases the dry sediments
were actually taken in or near the stream beds. These samples are therefore more exposed than
the deeper, submerged pond sediments. The streams in the Walnut Creek Watershed are
typically dry, as are the dry sediments. It was also a mutual decision by the agencies to assume for
risk assessment purposes that the ponds are in place and the pond sediments are submerged
(i.e., pond sediments would not be available for ingestion. or external irradiation exposure.

Initially, there was some discussion of including the dry sediment data with surface soil data, which
is why these two media are discussed together in Section 4.0 of the RFI/RI report. However, later
discussions among the agencies resulted in grouping them with stream sediment data instead.

With regard to the concern that pond sediment COCs are not assessed, a review of-the dry
sediment data on the above figures reveals that of the COCs the State mentioned only bis(2-
ethylhexyl)phthalate is shown. No PCBs were detected in dry sediment samples and silver and
antimony concentrations did not exceed their respective background mean plus two standard
deviation concentration. As a quick reality check, the maximum concentration of bis(2-
ethylhexyl)phthalate detected was 130 ug/kg, or 0.13 mg/kg. This value is low compared to even
the most conservative PRG (residential soil) of 45.7 mg/kg. The reviewer is also referred to Table
J3-29, Evaluation of Dry Sediment Concentrations and Selection of COCs for Stream/Dry
Sediments. Although CDPHE has assumed that the treatment of dry sediments by DOE is
“convoluted”, much thought and discussion, including with CDPHE staff, went into the decision
to treat dry sediments in the way that they were.

Comment

Vol.l. Appendix J. Section J3.7.3 Chemicals of Interest (COIs) In the QU 3 dispute resoiution last
spring, both Agencies had asked that beryllium be included with arsenic as a chemical of interest,
since it had been used at the plant, and was indistinguishable from background. | understood this
request was to be applied to all OUs not merely QU 3 (OU 3 meeting notes from February 3,
February 8, April 25, 1995 ).

Response

Beryllium is shown on Table J3-30 as a chemical of interest for groundwater and is discussed in
Section J3.4.4; estimated risks from exposure to berytlium in groundwater are presented in
Section J10.3.2. The only COI that EPA or CDPHE requested DOE consider for OU 6 stream
sediments is arsenic (EPA, 1994a). Beryllium was not determined to be a PCOC in this medium
based on background comparisons using the approved Gilbert methodology (see Table A-35 in
the final COC TM [DOE, 1995]). The purpose of the background comparison is to remove
naturally occurring inorganics from the COC list that are indistinguishable from background.

Comment :

Vol.l. Appendix J. Table J3-3. Metals and Pesticides/PCBs Detected at less than 5% Frequency,
Surface Soil. None of the maximum detected concentrations of these chemicals exceeded the
residential soil PRGs.

Response: Yes, that is correct.
Comment

Vol.l. Appendix J. Where is the frequency of radionuclide-occurrence table for surface soils,
similar to Table J3-2 and J3-3?
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22.

23.

24.

25.

Response

Frequency of detection tables do not exist for radionuclides. As stated in Section J3.1.3,
“Radionuclides were assumed to be detected at 100 percent frequency for statistical analysis
(i.e., negative, zero, and positive results were retained in the data set); thus, the radionuclides
were not screened based on frequency of detection.” Also see the COC TM.

Comment

Vol.l. Appendix J. Section J3.5.1 Concentration/Toxicity Screens Pond Sediment COCs. Page
J3-10 and J3-11. This comment relates back to comment No. 1. DOE eliminated manganese
from further evaluation as a COC in pond sediment on the basis that it was not a potential
contaminant in surface soil, subsurface soil, or groundwater. However, Mn was identified as a COI
(contaminant of interest) in groundwater. Is there anyplace in OU 6 where groundwater
“daylights®, perhaps at a seep, and becomes surface water? The volumes | reviewed made no
mention of seeps on OU 6. Are there any there, and if there are, could the high Mn in
groundwater, which DOE says is indistinguishable from the high background, come to the surface
and become a problem in pond or stream sediment?

Besponse

See response to comment No. 1. As a reality check, the maximum concentration of manganese in
groundwater is 6.2 mg/L. The residentiai surface water PRG for swimming is 140 mg/L and the
wading ecological worker PRG is 213 mg/L. The manganese PRG for exposure of an ecological
worker to soil/sediment is 18,500 mg/kg. Thus, it does not appear that any manganese in
groundwater daylighting to surface water will present problems in pond or stream sediment. In
support of this assumption, manganese was not identified as a PCOC for pond surface water,
pond sediments, or stream sediments.

Comment

Vol.l. Appendix J. Table J3-7 Organic Compounds and Metals Detected at less than 5%
Frequency Subsurface Soil. None of the maximum detected concentrations exceed residential
soil PRGs. Therefore, this table is OK, despite DOE's use of construction worker RBCs, instead
of residential RBCs, which CDPHE had requested.

Response
None required.

Comment

Vol.l. Appendix J. Table J3 - 9. Concentration/Toxicity Screen Subsurface Soil, Carcinogens.
Minor comment: The risk factor listed in this table for bis(2-ethylhexyl)phthalate is incorrect. The
correct value should be 1.54E-03. However, substitution of this small number makes no
difference in the final summed total risk factor.

Response
The correct value for bis(2-ethylhexyl)phttialate was substituted in the table.

Comment

Vol.l. Appendix J. Table J3-12. Organic Compounds and Total Metals Detected at Less than 5%
Frequency, Groundwater. The following maximum detected concentrations exceed the
residential PRGs for groundwater ingestion and indoor use: 1,1-DCE, benzene, carbon
tetrachloride, and vinyl chloride. DOE eliminated these chemicals based on frequency of
occurrence and because the groundwater is not likely to be used by onsite residents in the
future. However, if the groundwater were ever used, these concentrations would pose-a risk. In
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26.

addition, these chemicals could also migrate from groundwater into any basements on site, and
pose a risk by inhalation.

Response

DOE has clearly stated that the use of the future residential scenario for onsite risk assessments
is not appropriate.- EPA and CDPHE have provided DOE with correspondence concurring that
this scenario is highly unlikely for RFETS and may be excluded from OU-specific risk
assessments. However, as a reality check, 1,1-DCE, benzene, and carbon tetrachloride would
still not be included as special-case COCs for groundwater because their respective maximum
concentrations do not exceed 1,000 times the residential PRG for groundwater. Vinyl chloride is
already included as a special-case COC for groundwater. '

Comment

Vol.l. Appendix J. Table J3-13. Concentration/Toxicity Screen, Groundwater, Noncarcinogens.
Also Page J3-10. DOE did not perform this concentrationftoxicity screen for groundwater
noncarcinogens appropriately. DOE included nitrate in the toxicity screen, and showed that it was
responsible for 98.9% of the risk. Then DOE used professional judgment after the
concentration/toxicity screen to eliminate nitrates from the risk evaluation. In doing this, DOE
disregarded the agreement made between the three parties this past spring that professional
judgment to eliminate chemicals from the risk assessment would only be used as part of the
spatial/ temporal/geochemical step of the Gilbert statistical analysis, and would not be used after
the concentrationftoxicity screen. If DOE had eliminated nitrate early on during the process on
the basis of professional judgment, a number of the other groundwater contaminants, all VOCs,
which could pose some risk by pathways (i.e., inhalation) other than ingestion, would not have
been eliminated as COCs. Inhalation is a complete pathway for anyone (i.e., an office worker) who
spends time in a building with a basement. As it is, DOE showed a significant proportion of risk
could come from nitrate in groundwater that was ingested, and then essentially discounted it
since a) groundwater ingestion would not be a complete pathway under the agreed upon
exposure scenarios, and b) the source term information is OU 4 data, not OU 6 data.. Then, DOE
essentially ignored any contribution to risk from the VOCs in groundwater (since they had not
passed the con/tox screen). This is a public document, and such practices certainly do not add to
DOE's credibility as an objective reviewer of the contamination data at Rocky Fiats.

Response o

DOE shares CDPHE's concerns about nitrates. However, DOE did not use professional

judgment to eliminate nitrate from the HHRA. Nitrate was determined to be a COC for
groundwater (see table on page J3-8). It is very clearly stated in Section J3.4.2 that there are no
exposures to nitrates in groundwater under current and future use scenarios in OU 6. Risk can
only be calculated when there is an exposure to a chemical. DOE did not ignore the risk of VOCs
in groundwater. Chloroform, methylene chloride, tetrachloroethene, and trichloroethene were
included as COCs in groundwater for exposure to VOCs in indoor air. AOC No. 1 did not have
groundwater associated with it, and the office worker was not considered a reasonable future
receptor for AOC Nos. 3 and 4. Methylene chloride was inciuded in the assessment of
noncarcinogenic effects from the inhalation of VOCs migrating from groundwater in AOC No. 2
through building foundations (see Table J8-2 and backup risk calculation in Attachment J3). it
should be noted that maximum groundwater concentrations were used in modeling the basement
air concentrations. This is a very conservative approach. Toluene is the only other constituent
that could have been included in this assessment. The HQ for methylene chloride was
0.000000000002 , significantly below the point of departure (HQ=1.0). Based on a maximum
detection in AOC No. 2 of 8 ug/L, the inclusion of toluene might tripie the HQ for the future office
worker, still a very small number. The noncarcinogenic effects of toluene for this scenario will be
discussed in the uncertainty section. The text of Section J3.4.2, Groundwater COCs Evaluated in
the HHRA, was clarified to reflect the above.
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27.

28.

29.

30.

31.

Comment

Vol.l. Appendix J. Table J3-17 Organic Compounds and Metals Detected at Less than 5%
Frequency, Pond Sediment. The following maximum detected concentrations exceed the
residential surface soil PRGs, even though these chemicals occur at a low frequency: Aldrin and
Aroclor-1260. Neither of these chemical maximum concentrations exceed open space PRGs for
surface soil.

Response

The open-space recreational user is an accepted receptor of pond sediments per the final
approved COC TM. However, as a reality check, neither aldrin nor Aroclor-1260 would be
included as a special-case COC because their respective maximum concentrations do not exceed
1,000 times the residential soil RBC. .

Comment

Vol.l. Appendix J. -Table J3-18 -Concentration/Toxicity Screen, Pond Sediment,
Noncarcinogens. Also Tables J3-19 and J3-20. This comment relates back to comment no. 18.
DOE should have considered the possibility that pond sediments, especially those around the
pond edges could dry up and become available for inhalation. Therefore, as mentioned in
comment 18, DOE should have considered inhalation as a complete pathway for all chemicals
detected in pond sediments when performing the concentration/toxicity screen. The footnote at
the bottom of each table stating “inhalation is an incomplete pathway” should be deleted. If
inhalation RfDs or slope factors are available, and would result in a more conservative risk factor
than the oral toxicity numbers, they should be used when performing the concentration/toxicity
screen.

Response

Those organic compounds with-inhalation R{Ds in Tables J3-18 and J3-19 are volatiles and if the
pond sediments would become unsaturated, these cornpounds wouid voiatilize quickiy and not
be a problem in the dry sediments. |n addition, the agencies agreed that for risk assessment
purposes t?e ponds would be considered saturated.

Comment ‘

Vol.l. Appendix J. Table J3-22 Organic Compounds and Total Metals Detected at Less than 5%
Frequency, Pond Surface Water. None of the maximum detected concentrations exceed the

- PRGs for residential swimming.

Response

None required.

Comment

Vol.l. Appendix J. Section J4.1 Current and Future Land Use, Page J4-3, Future Offsite Land
Use. DOE should mention that "mixed" land uses include residential.

Response

“..., including offsite residential,” was added to the sentence concerning mixed land uses.

Comment

Vol.l. Appendix J. Section J4.1. Page J4-3 & 4, Future Offsite Land Use. The fact that DOE
chose not to consider current and future offsite receptors when evaluating individual OUs like OU
6 means that a site-wide Baseline Risk Assessment which does consider the impact of the RFETS
site to offsite receptors is now necessary. This "hole" in the individual OU risk assessments
should not be forgotten.
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32.

33.

34.

Besponse :

The decision to not consider offsite receptors was not DOE'’s alone. It was made at the February
21, 1995, meeting among DOE, EPA, CDPHE, and EG&G, with written confirmation from the
agencies following. In fact, this decision was initiated by EPA. It is DOE's intent to assess risk to
offsite receptors in‘a Sitewide BRA, as required for site closure under CERCLA.

Comment

Vol.l. Appendix J. Section J4.4.1 Site-wide Exposure Pathways that are incomplete or
Potentially Complete, but not Assessed. Page J4-7. Ingestion of fish may be a potentially
complete pathway if stream flows are substantially increased as projected in the Vision document.
If any changes in use are brought about by the Vision or other site-wide actions, this risk
assessment will have to be re-visited to include pathways that were considered incomplete
before. Otherwise, DOE will underestimate potential exposures.

Besponse ‘

A statement concerning “substantially increased” stream flows could not be located'in the Vision
document (draft). Other indications are that stream flow would be reduced due to reduced
infiltration. However, if stream flows on RFETS doi mcrease and fish are caught onsite for human
consumption, DOE w1|| re-visit this pathway

Comment : T i

Vol.l. Appendix J. Sectlon J4.4.4 ‘Future Constructlon Workers. Page J4-9 & 10. Exposure by
construction workers to surface soil is a complete, and substantially significant pathway. COPHE
has repeatedly asked DOE to include this pathway in its analysis of this receptor's exposures, but
DOE has consistently failed to do so. As such, DOE has underestimated the risks to this receptor.
This must be kept in mind when using DOE's PRG values for the construction worker as well as
when reviewing DOE's risk evaluations. In addition, DOE also refuses to evaluate potential
construction worker exposure to surface water and sediments. This approach also -
underestimates risks since road, bridge, and culvert construction all could involve exposure to
these two media.

Response

The construction worker exposure scenario was developed through discussions among DOE,
EPA, and CDPHE to specifically assess risks from subsurface soils because no other exposure
scenarios assess this environmental media;-all of the other exposure scenarios directly assess
risks from surface soils.. The HHRA does evaluate the inhalation pathway for-exposure of airborne
particulates released from surface soil to construction workers. Due to adequate characterization
of risks from surficial soils, it was previously agreed upon by DOE, EPA, and CDPHE that the
construction worker exposure scenarios would only assess exposures to subsurface soils. Based
on this agreement COCs and exposure scenarios were developed and approved for use for
surface soils and subsurface soils separately.

DOE does not anticipate major road construction activities in the buffer zone. In addition, to
preserve the ecology of the buffer zone, censtruction in and around the ponds and streambeds
would be kept at a minimum. Due to the short exposure duration of the construction scenario,
surface soil risk from other scenarios will better define the high end of the risk spectrum for surface
soils.

Comment

Vol.l. Appendix J. Section J5.1 Calculating the RME Concentration. EPA guidance (RAGS, p 5-
10) is that diluted samples which far exceed the measured concentrations of the chemical in other
samples should be reanalyzed first to confirm the result, before the step is automaticaily taken to
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35.

36.

37.

excluded them from the data set if they cause the arithmetic mean concentration to exceed the
maximum detected concentration.

Response :

Dilution is usually required when concentrations of one or more analytes exceed the linear
working range of the instrument. However, results from the analyte(s) that necessitated the
dilution were reported and used in the data evaluation. The lab will report both the original and the
dilution results. [f the original result is U-qualified, there is no need to reanalyze the sample.

The referenced discussion pertains to sample results that were U-qualified (nondetects) with an
SQL elevated probably due to sample dilution. To use one-half of the elevated SQL for these
nondetected results would erroneously increase the estimate of the concentration term (EPA,
1989). Pre-dilution U-qualified SQLs would not be omitted from the results. One of the reasons
for dilution is to bring high concentrations of a particular analyte within the range of a certain
analytical method as mentioned. However, the analytes exhibiting the high concentrations would
not be U-qualified.

The text will be modified to mclude a reference to EPA (1989) where elimination of unusually high
SQLs for nondetected results is discussed.

Comment
Vol.l. Appendix J. Section J5.4 Groundwater Page J5-3. The only pathway evaluated for
groundwater was volatilization of chemicals from groundwater to basement indoor air.

Response
Yes, that is correct.

Comment

Vol.l. Appendix J. Section J5.8 Outdoor Air (Particulate-Associated COCs). Page J5-4. DOE
states on this page that, “airborne emissions of SVOCs, metals, and radionuclides associated with
wind erosion of particulate matter (dust) less than 10 microns in diameter (PM10) were evaluated”.
However, when one checks the risk calcuiations in Vol.ll for all the receptors, those COCs which
do not have inhalation toxicity factors, including metals and the SVOCs, were not quantitatively
evaluated for exposure to this pathway in the risk assessment, even though they were modeled,
and exposure point concentrations (annual averages) were determined (Table J5-11). In addition,
these chemicals were not evaluated qualitatively in the uncertainty section either. Therefore, DOE
has underestimated the risks from the inhalation pathway. The State has repeatedly asked for at
least a qualitative assessment of the inhalation risks from those chemicals that do not have
inhalation toxicity numbers, and DOE has consistently refused to do this important evaluation.

BResponse -

COCs without toxicity values were modeled as they should be, to determine maximum
concentrations that might be airborne. 1t is not possible to quantitatively evaluate risks for
chemicals that do not have toxicity values. A qualitative assessment of the impact of the airborne
COCs with no toxicity values on potential risk or hazards will be placed in Section J10.1.5.

Comment

Vol.I. Appendix J. Section J5.8. Outdoor Air (Particulate-Associated COCs). Page J5-4 to 6, and
Section J5.9 Indoor Air (VOCs ). Someone should look in more detail at the air mode! used to
model wind erosion, as well as the other air models used to estimate construction activity dust and
indoor air concentrations. What assumptions were made for these models? Were they
appropriate? How do the results of these models compare to measured values taken at the site?
Are these models the same ones which were approved for use in OU 2?
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38.

Response

No action necessary. Parameters and assumptions used in the air modeling have been available
to COPHE since transmittal of the final Modeling TM for OU 6 in February 8, 1994 (DOE, 1994).
There were no comments received from CDPHE on the air modeling portion of TM. The
parameters and assumptions are also given in Appendix | of the RFI/RI report. The purpose of the
TMs, agreed to by DOE, EPA, and CDPHE, is to give the agencies the opportunity to review the
parameters, assumptions, models, and methods prior to submiittal of the RFI/RI report. To
continually question the methods, parameters and assumptions already presented and reviewed
in the TMs is a waste of the reviewers’ and the responders' time and the public’s money.

See also the response to EPA question number 12 in Attachment A.

Comment
Vol.l. Appendix J. Section J5.10 Surface Water and Sediment Modeling Results. Page J5-7.

a) DOE decided to model exposure point concentrations for pond sediment rather than use actual
measured concentrations, even though these were available from both 1992 and 1994. One of
the assumptions included in the model was that the RME concentration in sediment would be
estimated at one-half the total deposition time of 30 years = 15 years, so that the sediment
concentration would represent a depth-weighted average. | do not know if this is an appropriate
assumption, given the rate of sedimentation in the A and B series ponds. Elizabeth Pottorif or
Sandy Marek of CDPHE's WQCD should be consuited conceming the validity of the assumptions
made or the results of the model.

b) Moreover, when the RME concentrations of Am-241, and Pu-239 were modeled at 15 years,
the value for Pu used in the risk assessment was about 5 times lower than the actual measured
values from the 1994 study, which were also used as RME point estimates in a separate risk
assessment (Table J5-13 & Appendix J5, Table 2) (7.83 E+1 was the maximum for all 4 B series
ponds in the modeled 1992 data vs a 95% UCL on the mean of 403.3 pCi/g for Ponds B1 and B2
in the measured 1994 data). This seems like a big difference to me between modeled and
measured values. | am not sure the modeled value used as the RME concentration in the
Baseline Risk Assessment was the most appropriate number to use, especially since this RME
exposure point concentration was not calculated according to EPA guidance (Supplemental

- Guidance to RAGS: Calculating the Concentration Term, EPA, 1992).

c) In addition, all pond sediment COCs were only evaluated for risks from sediment ingestion.
Aroclor 1254 and bis(2-ethylhexyl)phthalate were the only pond sediment COCs evaluated for
risks from dermal exposure. The external radiation and inhalation pathways were not assessed for
any of the pond sediment COCs (unless there was overlap with stream sediment COCs).
Therefore, as stated in comment No. 18, risks from inhalation of PCBs, antimony, silver, bis-
2(ethylhexyl)phthalate, as well as vanadium, and the PAHs in pond sediment were not evaluated.
Moreover, the RME concentrations of americium and of plutonium in pond sediments (9.28 and
28 pCi/g respectively in the A pond series and 99.3 and 78.3 pCi/g respectively in the B pond
series) were several times higher than the RME concentrations in stream/dry sediments (0.31
pCi/g and 2.519 pCi/g for Am and for Pu, respectively). DOE used the lower concentrations to
estimate risks from inhalation of sediments. Therefore, DOE again underestimated the risks from
this exposure pathway for all appropriate receptors. This comment also applies to the external
radiation pathway.

Rgg ponse

a) It was not DOE's sole decision to model exposure point concentrations as implied in the
comment. The action was taken in consuitation with the agencies and presented in the Modeling
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39.

TM for agency review, Modeling parameters and assumptions for sediment transport are also
presented in Appendix H of the RFI/RI report.

b) Modeled values were only used for antimony, americium-241 and plutonium-239 for the main
risk assessment. This was done to account for the contributions of surface soil COCs to the pond
sediments. These analytes were identified as COCs in surface soil, but not in sediments. This
was done with the full knowledge and participation of the agencies in this decision. The 1994
measured values were used for a separate risk assessment for general comparison.

¢) During discussions held in the spring of 1995 among DOE, EPA and CDPHE, it was decided
that the ponds were not going to be drained and that the HHRA would be performed assuming
the ponds remained full. This was presented in the Exposure TM and agreed to by all parties.
When the ponds are full, there are no exposures to deep sediments by inhalation or external
radiation pathways. Refer to the response for comment 18.

Comment

Vol.l. Appendix J. Section J6.2.1 Soil and Sediment Ingestion. Page J6-3. Neither EPA nor
CDPHE have approved the use of the soil or sediment matrix effect (ME). DOE proposed to use a
soil matrix effect of 0.5 or 1, depending upon the specific chemical, on OU § and OU 2, and was
refused both times. Now it has appeared again in the QU 6 risk assessment. The Agencies
expect DOE risk assessors on separate OUs to communicate, and not repeat the same errors for
0OU 6, OU 4, etc. where the points were not discussed directly. The answer is still *no®, it is not
appropriate to use a single soil matrix effect across the board, without including site-specific
information, as delineated in several memos from EPA's Susan Griffin. This exposure factor
should be deleted from all text and tables, and the risk calculations which had used it should be
revised. In at least one case, the deletion of this factor and recalculation of risks results in an
increase of risks over the 1 E-6 point of departure number. This is true for: Open Space
Recreational Use AOC No. 4, RME time-weighted average pond sediment ingestion (for Aroclor-
1254). It is also true for the total RME risks for the open space receptor in the 1994 sediment risk
assessment for the B series ponds (Attachment J5). The total risks from all pathways for this
receptor = 8.97 E-6 if the Matrix Effect is deleted. Recalculation of HQs after deletion of this factor
did not seem to have any major effect since most HQs were much below 1.

Response

DOE disagrees that use of a soil matrix effect to estimate absorption of a compound through the
gut wall is inappropriate. EPA approved toxicity criteria (reference doses and cancer slope factors)
are derived from studies in which the compound is administered in a readily absorbed form (e.qg.,
food, water, com oil). For virtually all compounds considered in RFETS risk assessment,
absorption of these compounds when ingested in a soil matrix would be expected to be
considerably less than that from a diet-based matrix. Nevertheless, assumptions conceming soil
matrix effects in RFETS risk assessments have generaily defaulted to 1 (100% absorption) when
the data support the assumption or information is insufficient to support an assumption of iower
absorption. For compounds where literature-based information indicated decreased absorption,
a conservative assumption of 0.5 (50% absorption) was assumed, even when literature-based
values supported estimated of much lower absorption. For example, in the QU 6 HHRA, a matrix
effect for metals of 0.5 was conservatively assumed. In an EPA publication on metals
bioavailability, the matrix effect for metals in the diet was between 0.01 and 0.03 (EPA, 1990). it
should aiso be noted that use of the 0.5 matrix effects was only applied to a single compound
(Aroclor 1254) that contributed significantly to overall risk. There is acceptable precedence for
this assumption because the EPA assumed an “ingestion absorption fraction” from soil of 0.3 in
developing its PCB spill policy (Labieniec et. al., 1994).
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40.

41.

Although geochemical speciation studies would be useful for metals, speciation can generally be
inferred with confidence from literature-derived data when applied to RFETS-specific data on
soils. EPA Region VIl has successfully, over several years, performed bioavailability studies on
specific metals (e.g., arsenic). However, to undertake such studies on multiple compounds would
be an enormous undertaking. DOE considers, due to the considerations summarized herein, that
use of the matrix effect is both scientifically defensible and conservative. Therefore, the matrix
effect values stated in the OU 6 HHRA have not be changed.

Comment

Vol.l. Appendix J. Section J6.2.2 Inhalation of Airborne Particulate Matter and of Indoor VOCs.
Page J6-7. Neither EPA nor COPHE agree with the simultaneous use of the DF, particulate
deposition factor in lungs (0.85) and a Rocky Flats site-specific central tendency or RME
respirable fraction (PM10), like DOE proposed to use in the Template. In this OU 6 risk
assessment, DOE has dropped the site-specific respirable fraction, the factor which was more
acceptable, and kept the DF because air modeling was performed using only the PM10 fraction.
Therefore, the respirable fraction factor was not used in the risk calculations. A major problem with
the 0.85 respiratory deposition factor is that without chemical-specific pharmacokinetic data, it is
toxicologically unsound to assume that less than 100% of the small (< 10 um) particulates
deposited in the upper respiratory tract are not available to cause local tissue damage or systemic
effects after absorption through the upper respiratory passages or after being coughed up and
swallowed. Both COPHE and EPA toxicologists believe thai this deposition fraction shouid be
removed. Allinhalation pathway equations that used the DF should be revised, and the
caiculations corrected.

Response

DOE agrees that the use of the depositional factor is inappropriate if the respirable fraction is used
or if suspended particulates are expressed as PM,,. This parameter was originally added to the
sitewide exposure factor tables in response to a request by EPA representatives at the December
12, 1994 meeting. The depositional factor was removed from the exposure factor tables and from
the intake equations; the risks were recalculated for the inhalation pathways.

Comment

Vol.l. Appendix J. Section J6.2.3 Soil and Sediment Dermai Contact. Page J6-7 & 8; Vol.ll.
Attachment J3, Open Space Recreational Use AOC 3 and 4 Tables; and Vol.ll. Appendix J.
Attachment J2. Page J2-2,3 & 4. Soil and Sediment Dermal Contact, Groundwater Ingestion, and
Intake of Radionuclides from Ingestion and Inhalation equations.

CDPHE checked the available documentation, and the FC = Fraction contacted that is
contaminated, was never approved by either Agency. In a letter to Steve Slaten dated April 11,
1995 EPA, with the concurrence-of CDPHE, directed DOE to delete the "fraction contacted from
the contaminated source” parameter for all open space receptors. The only acceptable FC for
RME estimates = 1. It was my understanding from the Template discussions which occurred late
winter 1994 and spring 1995 that both Agency positions were that FC = 1 for RME estimates
applied to all receptors. Though it appears.that DOE has followed this agreement for the RME
receptors, CDPHE does not believe the final discussions ever took place over the CT values for
this fraction contacted.

The RME value for FC (for dermal exposure) listed in the latest (June 15, 1995) version of the
Template is RME = 1, and CT = 0.64 for the residential receptor and 0.9 for occupational
receptors. A CT value for the open space receptor was never discussed to my knowledge.
Because this open space receptor appears to be the only one actually evaluated for dermal
exposure by DOE, DOE needs to justify its value of 0.5 for PCBs and bis(2-ethythexyl}phthalate in
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42.

43.

44.

pond sediment, in particular. This is especially true since this number differs even from the
unproved fractions listed in the June 15 Template.

The Agencies' rationale for disapproving of this fraction contacted is as foliows: Except for the
ingestion of homegrown produce under a residential scenario, neither the EPA nor the CDPHE
toxicologists feel that the fraction contacted factor is acceptable. These factors are described as
time-weighted factors in the Template footnotes. Both CDPHE and EPA believe these factors
double-count the time component since the exposure frequency has already been reduced to
account for the average time spent at the location. In addition, the exposure point concentration
term represents the integrated contaminant concentrations which a receptor contacts on average
over a period of time, and already takes activity patterns into account.

Response

EPA guidance on calculation of intakes for incidental ingestion of soil includes the use of the
parameter “fraction ingested from contaminated source.” In RAGS (EPA, 1989) guidance is
given to “consider contaminant location and population activity pattems.” In the EPA draft
document on CT and RME values (EPA, 1993} it is “advocated that this factor be given
consideration” (EPA’s italics). In Attachment J2, “Exposure Factors Tables,” all the FC values for
soil ingestion are equal to 1.0 in the reasonable maximum exposure (RME) case for all exposure
scenarios. EPA directed this approach in a letter dated April 11, 1995. The CT value for FC is 0.9
for ali scenarios used in OU 6 except for the open space scenario, which does not include a FC
parameter. It was agreed in discussions with EPA and CDPHE that this is reasonable for
noncontact workers at RFETS due to movement of workers around the plant site. The 0.5 FC
value for dermal exposure to pond sediments is presented in the exposure factors tables for the
open-space receptor.

Comment

Vol.l. Appendix J. Section J6.2.3 Soil and Sediment Dermal Contact. Page J6-8. Absorption
Factors. DOE assumed 6% absorption through skin for PCBs and 1% absorption for other types
of organics. These values are acceptable.

Response: None required.

Comment

Vol.l. Appendix J. Table J6-1 Age-Weighted Soil and Sediment Ingestion Rates for Carcinogens
and Radionuclides. It is unclear how DOE came up with either the CT age-adjusted ingestion rate

for radionuclides for the open space receptor. CDPHE obtained a different number. The CT IRadj
for open space receptor exposure to rads CDPHE got was 275 mgy/d.

Response
The 275 mg-y/day appears to be correct and Table J6-1 was changed accordingly. Fortunately,
this error was not extended to the risk calculations in Attachment J4.

Comment :

Vol.l. Appendix J. Table J6-4 Dermal Absorption Fractions and Dermal Permeability Constants
for COCs in Soil and Surface Water. Since this is a public document, it may be helpful to include a
footnote to this table explaining which dermal absorption fractions will be used for soil absorption
of which groups of chemicals, and that dermal permeability constants are only appropriate to use
to calculate dermal absorption from water, and will not be used for soil absorption caiculations.

Response
The requested footnote was added to this table.
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45.

46.

47.

48.

Comment

Vol.l. Appendix J. Section J7.1 Toxicity Factors Introduction. Page J7-2. What is the EPA,
1992f reterence? It is not listed in the reference section of this volume.

Response
This is a misprint; the reference should read EPA, 1992b. The text was corrected. '

Comment

Vol.Il. Appendix J. Section J7.1 Toxicity Factors, Introduction. Page J7-3. Here is a paragraph-
long discussion of why DOE decided not to evaluate dermal exposure to PAHs. This discussion
is fine. However, the underestimation of risks from dermal exposure to this class of chemicals
must be assessed qualitatively in the uncertainty section. There is a complete exposure pathway
for several receptors.

Response , : . e
A discussion of dermal exposure to, PAHs was added to the uncertainty section.

Comment .

Vol.l. Appendix J. Table J7-1 Toxicity Factors for Chemicals of Concem, Organic Compounds
and Metals. ECAQ has derived a provisional inhalation RfC for tetrachloroethene of 0.4 mg/m?®.
This number should be included in this table, and used in DOE's risk assessment calculations.

Response

Provisional toxicity values for use in OU 2 and OU 6 were transmitted to DOE in a letter from Martin
Hestmark to Steven Slaten dated October 7, 1994 (EPA, 1934b). The provisional RFC for
tetrachloroethene was not included. Due to the provisional nature of the toxicity estimate, the tact
that it was not provided in a timely manner through appropriate channels, and because it is felt the
risks due to inhalation of tetrachloroethene vapors is adequately characterized using the
inhalation slope factor the provisional value was not added to the risk assessment.

Comment
Vol.l. Appendix J. Section J10.0 Uncertainties and Limitations.
Limitations of DOE's Uncenrtainty Assessment.

. DOE did not qualitatively assess dermal exposure to PAHs.

. DOE did not qualitatively assess potential inhalation toxicity of metals and semivolatile
organics that had oral toxicity factors, but not inhalation toxicity factors. Because these
latter two classes of chemicals did not have inhalation toxicity factors, DOE has really only
assessed the inhalation risks due 1o radionuclides, and ignored the risks from the other
chemical classes.

. DOE did not discuss the potential synergistic, antagonistic, or additive effects due to
exposure to multiple contaminants’, though it did add the carcinogenic risks and
noncarcinogenic hazards. A brief discussion also should be included in the uncertainty
section. :

Response
Discussions of these issues were added into the uncertainly section.

Page 18



Attachment B:

49.

50.

51.

52.

53.

Comment

Vol.ll. Appendix J. Attachment J1. It would have made review of this document much easier if
somewhere in this document DOE had listed the COCs present at each AOC in each media.
Some AOCs do not contain every COC in surface soil, for example.

Response
This information is provided in Tables J5-1 through J5-13.

Comment

Vol.ll. Appendix J. Attachment J1. Where is the table showing the pond surface water values for
AOC No. 37 ‘

Response ,

As shown on Table J5-5, the only surface water COC for AOC No. 3 is di-n-butyt phthalate. The
footnote indicates that the RME concentration (concentration term) is based on the maximum
detected value. Therefore, calculation of the 95% UCLs, which is what is presented in
Attachment J1, is not needed for this chemical for this medium for this AOC, and there is no other
table showing the pond surface water values for AOC No. 3.

Comment
Vol.ll. Appendix J. Attachment J1. Where is the data showing di-n-butyl phthalate in AOC 4 pond
surface water?

Response

As with comment 50, please see Table J5-5.

Comment

Vol.ll. Appendix J. Attachment J2. Page J2-1. Soil and Sediment ingestion equation. See
comments No. 38 and 41.

Response
See responses to comment nos. 39 and 41.

Comment

Vol.ll. Appendix J. Attachment J2. Table AT2-1. Neither CDPHE nor EPA toxicologists have
agreed to the Central Tendency soil and dust ingestion rates of 10 mg/day for industrial workers
and § mg/day for office workers. The literature evidence does not support these low numbers,
and neither does current EPA draft guidance, "Superfund's Standard Default Exposure Factors
for the Central Tendency and Reasonable Maximum Exposure® (USEPA, 1993). In the EPA draft
guidance, the central tendency value for adult workers is listed as 50 mg/day for both non-contact
intensive industrial and office workers, and 100 mg/day for non-contact intensive RME industrial
and office workers.

Response

DOE supports the use of the CT values for soil ingestion by industrial and office workers as given
in the exposure factors tables. These values are based on information from peer reviewed
publications (Finley and Paustenbach, 1994 and Gephart et at., 1994). In meetings held on
December 12, 1994 and February 21, 1995, these CT vaiues were not disputed by
representatives of EPA and CDPHE. Comments received by the agencies on the exposure TMs
for OUs 5 and 6, and on the QU 2 RFI/RI report did not address these parameters. These factors
were not changed because they are reasonable estimates of CT values.
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54.

55.

56.

57.

58.

Comment .
Volll."Appendix J. Attachment J2. Table AT2-8 footnotes. How can 0.8 = 1-S, be substantial
and limited at the same time (footnotes 5 & 8)?

Response
Each of these footnotes refer to different exposed receptors the first being indoor receptors and
the second being outdoor receptors.

Comment

Vol.ll. Appendix J. Attachment J3. Future Ecological Worker AOC No. 3 inhalation of particulates
from stream/dry sediment table. Where does the 2 m*d Inhalation Rate come from? The
Template lists an RME value of 1.4 m¥%hr or a CT of 0.83 m3/hr. As a result of this incorrect factor,
DOE did not calculate risks from inhalation correctly in these tables. The correct risks for Am
inhalation'=8.68 E-13 and for Pu inhalation = 5.08 E-12.

Response ‘ ‘ R
Good question! The exposure factors table in Attachment J2 does list the above inhalation rates.
These risk estimates were revised.

Comment

Vol.ll. Appendix J. Attachment J3. Future Ecological Worker AOC No. 3 & 4 Extemal irradiation
trom stream/dry sediment CT tables. Where does the 0.019 EF come from? 65/365 days = 0.2, as
listed in the Template. Consequently, listed risks are incorrect.

Response

The EF for the Future Ecological Worker listed in Table AT2-8 (0.2) is based on this receptor's
exposure to surface soil at a frequency of 65 days/yr (65/365 = 0.2). However, the EF for the
Future Ecological Worker in AOC Nos. 3 and 4 is for exposure to sediments. So, rather than use
the 65 days/year, DOE used the exposure frequency for surface water (see Table AT2-5) for
sediments to derive the percent of year exposed to external irradiation: for RME, 12 days/yr/365
daysfyr = 0.033; for CT, 7 days/yr/365 days/yr = 0.019. This is a logical approach since the
receptor would be exposed to sediments for the same amount of time as to surface water.

Comment

- Vol.li. Appendix J. Attachment J3. Arsenic in Stream/Dry Sediment Open Space Recreational
“.Use, AOC No. 3 & 4 tables. The CT ingestion rate values used in this table's calcuiations are the

old DOE proposed numbers which were rejected by both the State and the EPA. These values

- are far too low, and should be replaced with the agreed upon values of 25 mg/day and 50 mg/day

for adult'and children soil/sediment ingestion respectively, and the risks recalculated. The correct

-values were used in other tables for this pathway.

Resgonsg
The ingestion rates used to estimate the CT risks from exposure to arsenic in stream sediments
are incorrect and were changed to the corréct values.

Comment

Vol.ll. Appendix J. Attachment JS. Future Open Space Recreational Use Receptor, A Series
Ponds, Pond Sediment Ingestion Table. The values DOE lists for RME intake and carcinogenic
risks from ingestion of sediment containing 0.105 mg/kg Aroclor-1254 are incorrect. The correct
values are, intake =5.87 E-9 mg/kgd, and risk = 4.52 E-8. DOE calculated its risk values using the
unproved matrix factor.
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Response o '
These values were not changed. See response to comment no. 39.

59. Comment
Vol.ll. Appendix J. Attachment J5. Future Ecological Researcher Receptor, A Series Ponds,
Pond Sediment ingestion Table. Since the matrix effect was never approved, the correct RME
intake factor should be 8.39 E-10 and the correct carcinogenic risk from pond sediment ingestion
for Aroclor-1254 should be 6.78 E-10.

BResponse

Al
These values were not changed. See response to comment no. 39.

60. Comment v
Vol.ll. Appendix J. Attachment J5. Future Ecological Researcher Receptor, A Series Ponds,
Dermal Contact with Pond Sediment Table. The wrong exposure point concentration for Aroclor-
1254 in pond sediment is listed on the RME table. Instead of 2.047 mg/kg it should be 0.105
mg/kg. c

Response
This table was corrected.

61. Comment
Vol.li. Appendix J. Attachment J5. Page J5-3. Text on this page refers to Tabie J3-20. Where is
this table? The tables in Attachment J3 are not labeled, and the concentration-toxicity screen for
pond sediments does not show any uranium data. Where is the uranium data?

Response

This reference is to Table J3-20 at the end of Section J3.0, Chemicals of Concern, in the main
body of the HHRA. it is unfortunate that the length and complexity of this document has created
confusion in table, figure, and section numbering.
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